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Resolve Ambiguities...



Why Sequence an Entire Genome?

¥Provides basis for discovery of all genes

¥Reveals long-range relationships between genes

¥Provides the structural and control elements between genes

¥Provides tools for future experiments

¥Provides a framework to draw in and organize all genetic information about
the organism

¥The whole sequence is an archive for the future, containing all the
information  required to make the organism





Science 282:1012-2018, 1998

First Complete Sequence of
Multicellular Organism



Science 282:682-689, 1998

Human Genome Project: 5 Year Goals



Revised Timetable for Sequencing
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Timetable for Human Genome Sequencing

ÒWorking DraftÓ 

ÒCompleteÓ



Chromosome
(~130 Mb)

BAC
(~0.1-0.2 Mb)

GATCGTCTAGAATCTC
GAGATCTCTGAGAGTC
GTGGGAAACTGTGTGA
TGTGACTAGCCACAGT

TACGTGTGAGAGATGT
ATGATGCACCTGACCC
GGGTTTCACTCTCAAC
GACTCACTCCACCTCA

GAGGCCCACCGCCGCT
GTGCACGTCCACCACC

Genome
(~3000 Mb)



ÒSequence-Ready MapsÓ



Baylor College of Medicine

Whitehead Institute/MIT 
Genome Sequencing Center

Human Genome Sequencing Centers



Finished Human Genome Sequence
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¥ Immediate Release

Human Genome Sequence by the HGP

Sequence Contigs >1-2 kb

Finished and Pre-Finished Sequence

¥ High Accuracy

Error Rate of <1 in 10,000 bp

Assessed/Confirmed by QC Exercises
(see Genome Research 9:1-4, 1999)

¥ Cost

Steady (But Not Massive) Decrease 

Currently at ~30-60¢ per Finished bp



¥ More Efficient Finishing Process

Issues for Scaling Genomic Sequencing

¥ Sequencing Instruments

¥ Management

¥ Sample Processing (Automation)



Automation for Large-Scale Sequencing



Gel Pouring
Gel Loading

Limitations of Gel-Based Systems



  Lots of Sequence Reads...

  Lots of Gels!



Effort of Re-Tracking Gels



Capillary-based Sequencers



Applied Biosystems 3700



Commercial Interest in Human Genome Sequencing



Whole-genome Shotgun Sequencing

Pros:
(Weber and Myers, 1997)

No sequence-ready maps required!
Savings of effort and cost

Much faster than clone-by-clone

Detection of DNA polymorphisms
Sequence 5 individuals

Cons:
(Green, 1997)

Probability of success debatable

Dubious cost savings
ÒFinishingÓ could be a mess

Final quality level contentious



Sequencing Mapped DNA



ÒWorking DraftÓ Sequence

Skimming
0.5 -1X (~2 reads/kb)

 Half-Shotgun
3-4X (~9 reads/kb) 

 Pre-Finished
6-8X (~18 reads/kb)

 Full Shotgun
8-10X (~22 reads/kb)



Genome Research 8:1074-1084, 1998

Quality/Utility of ÒWorking DraftÓ Sequence



Nature Genetics 21:73-75, 1999

Mouse Genome Analysis

http://www.nih.gov/science/mouse



Highly AmbitiousÉ



Even More AmbitiousÉ


